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AMENDMENTS TO THE CLAIMS: 

The following listing of claims replaces all prior listings of claims in the present 
application. 

What is claimed is: 

1. (currently amended) A method for managing a data storage system^ comprising: 

configiuing a first cache to perform at least one of the operations of retrieving data from 
and storing data at a first range of logical addresses (LAs) in a storage device; 

configuring a second cache to perform at least one of the operatioos of retrieving data 
fi'om and storing data at the first range of LAs; 

configuring one or more tliird caches to perform at least one of the operations of 
retrieving data from and storing data at a second range of LAs in the storage device; 

detecting an inability of the second cache to retrieve data from or store data at the first 
range of LAs; and 

reconfiguring at least one of the firot cach e and the one or more third caches to perform at 
least one of the operations of l etrieving data from and storing data at the first range of LAs in 
response to the inability while continuing to perform at least one of the operations of retrieving 
data from and storing data at the second range of LAs. 

2. (original) The method according to claim 1, and comprising configuring one or more 
interfaces to receive input/output (lO) requests from host processors directed to specified LAs 
and to direct all the lO requests to the caches which have been configured to perform at least one 
of the operations of retrieving data fi'om and storing data at the specified LAs. 
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3. (curreutly amended) The method according to claim 2, 

wherein the one or more interfaces comprise a mapping between the first and the second 
and the one or more third caches and the first and second ranges of the LAs, m4 

wherein the one or more interfaces are adapted to convert the lO requests to one or more 
requests and to direct the one or more requests to at least one of tlie first and the second and the 
one or more third caches in response to the mapping, and 

wherein detecting the inability comprises generating a reconfigured mapping between tlie 
first and the one or more third caches and the first and second ranges of the LAs. and directing 
the one or more requests to at least one of the first and the one or more third caches in response 
to the reconfigured mapping. 

4. (currently amended) The method according to claim 1, wherein reconfiguring the at least one 
of fee first oacho and the one or more third caches comprises processing data in at least one of 
the first cache and the one or more third caches so as to restore the first cache and the one or 
more third caches to a state of full data redundancy. 

5- (original) The method according to claim 4, wherein processing the data comprises 
classifying data in the first cache into a plurality of data groups. 

6, (original) The method according to claim 5, wherein one of the data groups comprises dirty 
data, and wherein processing the data comprises storing the dirty data at the one or more third 
caches. 
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7. (origiaal) The method according to claim 5, wherein one of the data grotips comprises dirty 
data, and wherein processing tlie data comprises storitig tho dirty data at the stoiage device. 

8. (currently amended) The method according to claim 1, wherein reconfiguring the at least one 
of th e first cach e oa d the one or more third caches comprises retfiining an initial configuration of 
the first cache. 

9. (currently amended) The method according to claim 1 , wherein reconfiguring the at least one 
of tho^s^a dae-ftBd the one or more third caches comprises implementing a minimum 
redistribution of the first and the second ranges among the first cache and the one or more third 
caches. 

10. (original) The method according to claim 9. wherein implementing the minimum 
redistribution comprises redistributing the first and the second ranges using a consistent hashing 
function. 

11. (original) The method according to claim 9, wherein implementing the minimum 
redistribution comprises redistributing the first and the second ranges using a random number 
function. 

12. (currently amended) The method according to claim 1, and comprising providing a system 
manager which is adapted to configure the first, second and one or more third caches^ to detect 
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tlie inability, and to reconfigure the at least one of t h e- firot oaohe and the one or more tliird 
caches. 

13. (original) The metliod according to claim 12, wherein providing the system manager 
comprises incorporating one or more manager processing units mto at least one of the storage 
device, the first cache, the second cache, and the one or more third caches, and operating the one 
or more manager processing units in a cooperative manner. 

14- (currently amended) A data storage system, comprising: 

a storage device wherein data is stored at logical addresses (LAs); 

a first cache which is configured to perform at least one of the operations of retrieving 
data fi'om and storing data at a first range of LAs in the storage device; 

a second cache which is configured to perform at least one of the operations of retrieving 
data from and storing data at the first range of LAs; 

one or more third caches which are configured to perform at least one of the operations of 
retrieving data from and storing data at a second range of LAs in the storage device; and 

a system manager which is adapted to detect an inability of the second cache to retrieve 
data from or store data at the first range of LAs, and which reconfigures at least one of th e first 
oaoho on i^ the one or more third caches to perfoim at least one of the operations of retrieving data 
firom and storing data at the first range of LAs in response to the inability while continuing to 
perform at least one of the operations of retrieving data fit)m and storing data at the second range 
ofLAs. 
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15. (original) The storage system according to claim 14, and comprising one or more interfaces 
which are configured to receive input/output (10) requests from host processors directed to 
specified LA$ and to direct all the 10 requests to the caches which have been configured to 
perform at least one of the operations of retrieving data from and storing data at the specified 
LAs. 

16. (currently amended) The storage system according to claim IS, 

wherein the one or more interfaces comprise a mapping between the first and the second 
and the one or more diird caches and the first and second ranges of the LAs, mA 

wherein the one or more interfaces are adapted to convert the 10 requests to one or more 
requests and to direct the one or more reqtiests to at least one of the first and the second and the 
one or more third caches in response to the mapping, and 

wherein detecting the inability comprises the system manager generating a reconfigured 
mapping between the first and the one or more third caches and the first and second ranges of the 
LAs, and directing the one or more requests to at least one of the first and the one or more third 
caches in response to the reconfigured mapping. 

17. (currently amended) The storage system according to claim 14, wherein reconfiguring the 
at least one of the firat oaoho and the one or more third caches comprises th e first cache 
processing data therein ant t in at least one of the first cache and the one or more third caches 
pfeeesfii ng data therein so as to restore the first cache and the one or more third caches to a state 
of full data redundancy. 
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1 8. (origioal) The storage system according to claim 17, wherein processing the data comprises . . 
classifying data in the first cache into a plwality of data groups. 

19. (original) The storage system according to claim 18» 

wherein one of the data groups comprises dirty data, and 

wherein processing the data comprises storing the dirty data at the one or more third 

caches. 

20. (originaJ) The storage system according to claim 18, 

wherein one of the data groups comprises dirty data, and 

wherein processing the data comprises storing the dirty data at the storage device. 

21. (currently amended) The storage system according to claim 14, wherein reconfiguring the 
at least one of Ihe^fig& t cach e and the one or more tliird caches comprises the first cache retaining 
an initial configuration. 

22. (currently amended) The storage system according to claim 14, wherein reconfiguring the 
at least one of th e first oaolio and the one or more third caches comprises the system manager 
implementing a minimtim redistribution of the first and tlie second ranges among the fu^t cache 
and the one or more Uiird caches. 

23. (original) The storage system according to claim 22, wherein implementing the minimum 
redistribution comprises redistributing the first and the second ranges using a consistent hashing 
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function. 

24* (original) The storage system according to claim 22, wherein implementing the minimum 
redistribution comprises redistributing the first and the second ranges using a random niunber 
function. 

25. (original) The storage system according to claim 14> whei-ein the system manager comprises 
one or more maiuger processing units which are incorporated into at least one of the storage 
device, the first cache, the second cache, and tlie one or more third caches, and wherein the one 
or more manager pix^cessing units operate in a cooperative manner. 

26. (currently amended) A storage system, comprising: 

one or more mass storage devices, coupled to store data at respective first ranges of 
logical addresses (LAs); 

a plurality of interim fast-access-time caches, configured to operate independently of one 
another, each interim fast-access-time cache being assigned a respective second range of the LAs 
and coupled to receive data fix>m and provide data to the one or more mass storage devices 
having LAs within the respective second range; a»d 

one or more interfaces, which are adapted to receive input/output (10) requests from host 
processors directed to specified LAs and to direct all the lO requests to the interim fast-access- 
time cache to which tlie specified LAs are assigned ijmd 

a further plurality of interim JEast-access-time caches adapted to be configured to be 
assigned the respective second ranee of the LAs and counted to receive data from and provide 
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data to the one or more mass storage devices having LAs within tlie respective second range 
when any interim fast-access-tiine cache fai Is , 

27, (currently amended) The storage s>«tem according to claim 27, wherein the mass storage 
devices comprise fast acc e afi tim e mass storag e d e vic e s one or more disks . 

28, (currently amended) A method for storing data, comprising: 

storing the data in one or more mass storage devices having respective first ranges of 
logical addresses (LAs); 

assigning to each of a plurality of interim fast-accesa-tirae caches, configured to operate 
independently of one another, a respective second range of tlie LAs; 

coupling the plurality of interim fast-access-time caches to receive data £x)m and provide 
data to the one or more mass storage devices having LAs within the respective second range; 

receiving input/output (lO) requests &om host processors directed to specified LAs; and 

directing all the TO requests to the interim fast-access-time cache to which the specified 
LAs are assigned; 

wherein a furth er interim fast-access-time cache is adapted to be configured to be 
assigned the respective second range of tlie LAs and coupled to receive data from and provide 
data to the one or more mass storage devices having LAs within the respective second ranee 
when any interim fast-access-time cache fails . 

29, (currently amended) The method according to claim 28, wherein the mass storage devices 
comprise fost - oooefla time mass storage dovicos one or more disks . 
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30. (currently amended) A system for transferring data to and from one or more mass storage 
devices which store data at respective first ranges of logical addresses (LAs), comprising: 

a plurality of interim fast-access-tinic caches, cojxfigtired to operate independently of one 
another^ each interim fast-access-time cache being assigned a respective second mnge of the LAs 
and coupled to receive data from and provide data to the one or more mass storage devices 
within the respective second range; and 

one or more interfaces, which are adapted to receive input/output (lO) requests from host 
processors directed to specified LAs and to direct al) the TO requests to the interim fast-access- 
timc cache to which the specified LAs are assigne d: and 

a further plurahtv of interim fSstst-access-time caches adapted to be confipured to be 
assigned the respecti ve second ranee of the LAs and coupled to receive data from and provide 
data to the one or more mass storage devices having LAs within the re spective second ranee 
when any interim fast-ciccess-ti me cache fails . 

31. (currently amended) The system according to claim 30, wherein the mass storage devices 
comprise faflt - ooooso timo mass stomgo dovioo s one or more disks . 

32. (currently amended) A method for transferring data to and from one or more mass storage 
devices which store data at respective first ranges of logical addresses (LAs), comprising: 

assigning to a pkurality of interim fast-access-time caches, configured to operate 
independently of one anotlier> respective second ranges of the LAs; 
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coupling the plurality of iuterim fast-access-time caches to receive data from and provide 
data to the one or more mass storage node& having LAs within the respective second ranges; 

receiving input/output (10) requests from host processors directed to specified LAs; and 
directing all the lO requests to the mterim fast-access-time cache to which the specified 
LAs are assigned. 

wherein a further interim fast-access-time cache is adapted to be configured to be 
assigned the respective second range of the LAs and coupled to receive data from and provide 
data to the one or more mass storage devices having LA^ vyi^h^^ the respective second ranee 
when any interim fast-access-time cache fails . 

33. (currently amended) The method according to claim 32, wherein the mass storage devices 
comprise fast aoc e es tim e mass storage dovico s one or more disks . 
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